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[«**n ime*^©»««** 

Wt#o*** * R+fll-t * MM* * t > 

* - s; > ^jb * * * tiffittzzt a&m. t-rz> 

MR I^fio 

[H**-2] -W**1KE«^MR I**UiJV»T, 

Sr@ < 153c L 7t R FEI)^<;VX S-^-trM R I 
[«**3] SS**2KE*c<OMR I«1K*V»T, 

irE^* WE*i*a>jfe*T arfljt 

^T&^ftKfuEX.^-l'^xvn- KK*o*< t'-^iR^ 
[M4] »##3UE*W>MR I*S«KiJV»-C, 

ffitis < )v * v - >r > ^ f± , MEASE oj&fr ^ ft c ta 

[11**5] »*Sli:ie«»MRI«i:«v'T, 
ffiE3#:7c*** vffl'^* **V i-A 
^«*i6«-r<&3t*<0 3^7c7-'J xfEJfeSXti- 5 ?^-^ 

[11**6] f»**l JC8E*0«MCi5V»r, 

nria^*tttti#s»*> ftiE«<ftfltoECGfli-»*, utrE 

-y'V^I^ + tVfSIWE C Gffi-5§-lcgi*x£ R& 
K |w|$3 LTtS/^ * v - ^ > * £ H^f-t ft ¥tt * ft 
MR I^So 
[1***7] K**6 lz%m.<D%W^£^X . 

[W**8] 11**6 KE*W>»iBKiJV»t\ 
«TEE C G«-5-OlWERtt*fe*** 4«®$M-t*vP 
*tH-Ct«fE**#0«*ffl*KW Ltitfffl^ * V * 

fc, iWfEJin-ft-^^^WEttScOHfll*^*-* - *** 

v-^v***fr**¥ts:fc**1-4MR i^fio 

[»**9] 13**1 CEtO»liC*v>T, 
*E^l»* < *** it 

T1tffE«fc#« LTiMtfi* * * V Sr^ 

v>1£gfc£<7> ^ a -fll-9- * JR*i" ft * * ir > 

TrtEJ-a-flr-S-^^tfirEttSfcOlBtftSr^tfEi - *** 

t»e -f * - > rm * * * > i± x tssswit *» 
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&tr¥9Lt. iO^«H|B|WLTHfE*«fefltOttE-'<A' 
Xv-4->*£||fr-f ft^&t £*1"ftMR I^So 
[«**10] fft** 1 KE«W>3W3KiJV»-C\ 

Ea»»OHIft'f-^* 4 ?>ltrE]lli«i: L-C<Di|j#HJR?rffi 
LfcHfftf - * ^#ft * ^S^S t Srffix 

tMRim. 

10 [«**11] W**l 0 HE«tf>»WKiJV>T, 

t , ME i m^M^Hftf - * *» itrEjma 

fc»mi-4***Mlfc*£l£1"*£j£*Si: ?:IBx.ftMR 

[If** 1 2 ] It** 1 1 KE*W>«"»k:*v»-C, 
ffilB4«fSI±, mfElffl.<0^Mffe7 : *-^*»'bS*ffi 
Si^ (M I P) t^ItfeSMR I^So 

[f»**13] It** 1 7iS 1 2 OV>-f*t* l 
20 mo^^tcisv^r, 

^ & < t «> mrE -f ^ffl ^ * * > ^s**nrE^< ^ 
x >- - ^ > x i L T </> ft M JilWEtfe** i--i.it * o 

[IS** 1 4 ] »** 1 KEtROJSW^^^r, 
1WEttl*» O «f ®i3 «8 * * tb i" ft «f ® ^8 * m * « 

*M*m ufcflt-s-xwfWEBWRawtftm^a^iftUi ufcof 
»HW C Rl JW L T ItE' < A- x v - y > ^ * *?t -r ft #s 

30 ffe^MRIito 

[W** 1 5 ] W** 1 CEHOSWKi^T, 
«TEtE«#t:K* t fc«S8-CltE«f»*a*«* 

[IS** l 6 ] »** l 5 KKfcol&fifcis^-c, 
urEfueii. «rE«*fltwjflia»cjtjK«i**'ft-5-i-ftK 

[IS**17] »**1 6tCE«OflW^l5V»T. 
40 So 

[ «** 18] «** l 5 i:SfwJ6i c * v> r > 
tEStlli, «rE*«kfrOjlii* *«»-*• 4 K3fC**M 
RIgio 

[W**19] H**l 8KE*tO!fciJI§Kj3V»T, 
«rEt«ltt, ft** fcl±»Bt*r-S-tr«k*WiJ-C*ftMR I 

[«**2 0] «**i tcE«o»wuiJv»-r. 
«fE*«tfft=«aiE*s#i - ftTWr«»c*v»T#gyc«rE'f 

so Ififgi:, i<0^|fcii.<OMR«^-^'bltJE : K^#<75Jfil 
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ae«*&jKi-*^ai:***.rt:MR imw.o 
im*m 2 l ] flt*& 1M20 «>flr*t*-*fcfB* 

liEP I j£n*-^v>r^fi8;$*t/:>'<;w^9!l3i^fi£SMR 
IHEo 

[BtS2 2) «*fltO»««i*OJlliilt*»a-*-*M 
R-i> - yV/SS^V^T^ 

[»*«2 3l lt*«2 2tCgE«<DMR'f jt-*J>jT 
TttlfE' v- - *■ > * tilfeii LBfH *M < SSS t R F 
[HM2 4] R*a2 3CS«OMR'f^-yVJ r 

ftbjjfa^witZZy 4 *3->=i- Klc*o-< r'-^JR* 
*fr? tz*b<r>x?<< *#ftffi&r«B*&*-£-tfMR'f 

[»*^2 5] R*a2 4CBtOMR'f>-yV^ 

lftf E; < >u * -> - * -y 7. l± , m E HSl£tf> * ft K « tar— 

ftffl*HB»**trM R >f > - v v y-/Tt£o 
[f&Slopffl&l&iE] 

[0 0 0 1] 

M&iSJSBtK O ECGy-h (electrocard 
iogram gating) *#ttT«v»*fl6B#IH|-C 

[0 0 0 2] C^ffflv^ rjfiljfc (t^liJflL 

SI) J I*, «^#l*l^Stti4flSM?S^ifll?£ (jfiLSS) ft if 

[0 0 0 3] 

m r it ^ h mm. z ff fltjs-r * & * „ 

[0 0 0 4] iOffiJt**^ - -✓v^o*»n*v» 
**Jt*>*i.oo** 0 L*U £<Diil£MR7>3 r :* 
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^R-C, flU»>*4-f\ ftTjWftUffi 

[0 0 0 5] jHBWfcS^-eSfcV***, li^cT)^- 

T, (t ime-of-f 1 i 

g h t : TOF) ft^fiffin > 1-7X1> (phase 
contrast IPC) S»t,*itv>5. ttftA* 

*i"4 2o<OttK<OV>-f^l-J:o-Cfei4o loti, 

<ffei«TOFS-C*i), tfOfi«->7M:i^<f 
[0 0 0 6] 

fcTO-Fffi^tti3Vh5^httt:L-Ct, Bf^^mSB 

T (superior— inferior) ^jft^iSiT- 
ifiiiiLloitJ^ Jllifl[*fa£Sifl:K*«l1-4!&S 
#**o oil}. X7-f^7j|6)&±T7j|6li:iot7* 
•>^JV«4jS^t«i fcKfc»K 3D (3#ctc) 

[0 0 0 7] iOJ:-7 4f6*S[flfoatt*lT 

&-t4fc*!>l;:£$:rt£&<D-r\ -rWiKi^l^^ ait? 

<£> o 

[0 0 0 8] *^<OgUO§6<J»i> jS^J*S^--r*Cl 
[0 0 0 9] *»W0K»=8UWB»I±, jftf^JW* 

io [0010] ?ibC, *»W©35U8DOB«H*. ffl»#J 
[0011] 

iMt(:^^tVT-|I.Ot, TFBI (Fresh 
Blood Imaging) ftj bftXZ. t \Z-f 

so B#|ia-C-ECG|W|$£8H7. flfn, R«feH^«*»c>J6ffi 
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[0 0 1 2] **W"Cfflv»4 3 * ^ >t±> 

[0 0 13] t < jfll^Ojt^lfiJttiHTfi 1 *^^) 
ic#^7-f ^i>=3- K5©f- * ilX*A ?! fT 

v>„ zti\z£y), TOFS J ^ , fiffi3>^7^^ft©J:^ 
n * f£ x r «l if 2 gift* L r 1 - 9 <r> m» * 4 

10 0 14] fcis, *Uii:fiv>-cfSLtv* Tfev^ 
*igLB*MTRj t±. MR CP (MR Cho 1 ang 
ioo Pancreatography) iWT 2 

teoftv^&fc'f ^-rs t t<75se*ffiic*o-< 

FASE (Fast Asymmetric SE) ft 
KJ:4t|jgLB$W (5 0 0 0ms~ 8 0 0 OmsgS) 

t*Ltv>4, :<0 r«v»HjgL«FMTRj Si. »lh* 

i3lt4 rfflv>«kjgL«#IWTRj li> 4^*6 (4R-R) 
jaTK&5£S*V4 0 

[0 0 15] *flttt4^et Lt, *$&9§fc«*MR I 
^*tf)*:£fltJ&t±, tffEttt*#0*1Mrat#'fe]fil»1fc* 

•f 4B#*H$lii i N8:t, u7^iV3-K»:3^7C 

[0016] ifat-ii. Htrfs/N-^^ ->-^>^t±. 

LI$Pfl£ffi<i££L£RF®£B^VV*$:^-i>o «T 
v" V ;U4, |tHEJflia[«)3felT*fil t « WW 

v- * v ti, ttEJllL*«> jfeff#|6] k Hij-Sfci- 
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[0 0 17] WE3*5c***>'Jfl'<fl'*">- 
v * tf, ** >; a - A 4 fcO 3 *7C 7 - 

X-C*4 0 

[0 0 18] itz, -mt lt, «riB«Fffl*iB#s«» 

ffEftttfltOECGfll-S-*, ttrK«W****1Mt-9-fc L 
mX*1-4^Sr*fe>3. IJE4 ^-y^fflXtt^? 
g»4-€-OE C R&KIb]$8 LTfl&E'Oi'* 

io y-^-V7*Hfft4#lit*S, 0!lx.t±\ flirE&iSL 

T£>4 0 

[0 0 19] 1WEECG«*OtirERifc*»5>** 

ii 4 iias* m mm k. x ttE**M*©»flt«i* K*t t 

t»E«-flr**&«rBttSt*> 

fcllirES®l$W^SjS'ffi£Jl!l | J t, .Itf>K®& 
20 3i®^Kiw|5l»iLTirE^#OBuE/^^^>'- / >->^ 
* i^T-T 4 #a t i * L T T J: v^ 0 

[0020] «rE<c^'ts4-*l-«^^*- ::> *< ; ffi^ 

ft*^gS;i-4*«lIft*fiK^ei: ME'f^-v 

. t!rEa«tO't»l* ! Bw + o*ai'tNF**^l0jitf^Sk, 
cco^iaic|^»ILTHt(E«^^o*frE/'?^^>'- > >->^ 

[0021] Sfc, frE'f 

l±, lfflE<3-5§-^tf>|B|»!5"f 5 Vy' : Sr^x.T|trE^'«^^ v 
- >r y x »|X8cI1II1t t TaftfioURf- ^ Sr »4 ^> 
«rE«*awin«7*-^*»^*irEJfii 

-?jCl?S^ixtv>TUK Iu"Et* 

-^aa^aii, «rEa»»<0H*f-*KK**rini*. 

fgi, |tlElffl<7)^iH*7 : '-5'34^HfFElfll5it : Sr*Btb 
40 -f4«^®««:^fi!t1-4^#-Si:S:fflx.4o fiJ£t^ 
fflE*fi£*S«±. KG 1 lOftMMf - ? t*t 
(MI P) -r4^ST-*4 0 
[0 0 2 2] ±^C0##fife^i5V>T, t 

> ^ & Wfi L T v» 4 n i±*fE*fc*K -tit *><r>m?i*%i 

[0 0 2 3] *8930**i*Kf' > f' «fE« 

^oof®^«s*^m-r4^ig«B^m#^ : Sr«x.> itr 



(5) 



®m 2000-51 4 4 



7 

mm k mm lxhwi** nfr-t s^st 

[0 0 2 4] ttz. ±IBat**«K*JV»T, ttEttttff 

lets* tra# l fctt«-c«rsB«f «*tb¥a* <fc trmna>f 

[0 0 2 5] ±&<r>g*fllj£lc:fev>T, 

m * a i»a k * v» r #gu tiriB'f > - v > * 

[0 0 2 6] _tJfi©*flMtK:iJV»T, Kf&^^ 

->-->- >^l±, SfSKli, FSEft, FASES, ttz 

[0 0 2 7] *ff(OMR^-y>mii, 
Kft iz 3 -^7C^ fflE®^ 

[0 0 2 8] Mz-l£. ItfiS/^^Xv-^v^li, IfeigL 
lcffi|B^9'f J*x>=i- h-CSo*< 7*-^i|X*«-ff -9 £ 

[0 0 2 9] 

[0 0 3 0] (*10XltO»S) *l<0*lfc©JB«i* 
HI -HI 0 $-#.H?.L-CSi^1-4o 
[0 0 3 1 ] CO*jt3^S»=i»*»4MR I -f 

[0 0 3 2] iOMRItfli. StftP^^ 40 

« * m-t t l t <r> e c g * it m-t * <b*ti-«s 
[0033] a, «iUfja****oas 

m ott^ia] (ztt^ifij) k»«»ho 50 
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[0034] «^n»«is±si5»±, issi »=a*asitfc 

;i-i-n3li, I^Cl^tSX, YS.0 f Ztt*l6]<D 
«*H8***£ 3 « (tt£D Ox, y, z 

3^3x-3zJ«x5„ (iMlMliJ/:« x, 
y, z 3-f;V3 x~3 z £«flrttt£1-*II#H8*ttilR 

•^5<7)$WO& t, x, y, z =1^3 x~3 zKMM 

[0 0 3 5] li«l)f.4*f>x, y, z^)1^3x 
-3 z K««&S*t4^>V^*«*Wfp-r*C t »K 

yawmx-bz, 3»x, y, ztjisi^hhs^ml 

va- K2ri6j««SH8*G e, ft-fc^ScmL/JlS] (®&Sfc 
i>r7-K^r|fi]) <®t4«8*G r 0#^a«*f6]^ffi*{C 

Ho K£fiS.*LS„ 

[0 0 3 6] j££«ffltt, «51rtOW^Cttt 
#POiS^t;12^?tt4RF3^;W7 t, :©3'f>7 

(NMR) S:Sjje$-*4fe«)(759-*r^^Sc<!DRFS 
I/«)MlRFn^ JU 7 K£t#S-r£ 0 Sift? 8 R(i. R 
F3^7*«$«LfcMRff (*jS*«-30 

*i"H, 7-f >y%iz'<r>&m<r>mft9m.*Mi,tz 

A/D»LtMRilf« r )f-y?^7'- ? (17- 

[0 0 3 7] $<btC Mtt-S()tffiit. 5^— jr>-9- (•> 
-y>^3-/).n-7i 5, *^ ftSfi 

6, HO, SEtta-^y Hi, 1 

2, A*^l 3. ft J: tT*)*5&^» 1 6?rfix.i„ CO 

**r) JCJ:i), 5 tc/<;i/^->--7-V^1f« 

[0 0 3 8] COMRI*Ili, f»l«L/iil«)i](S 

»±, si2u^i-«td^, ^^ra^^'f 5 >y*vttbz>tz 

*b <o*«ffl / </u ^ *y - *r > * * H« 1- 4 iHfltffl * * * > 

*<r>wm9 4 < v^Kasa^raas'tM > - ->*>^ffl^ 
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y-fxipy Z><¥t-?i do ECG-prep^ 
[0 0 3 9] ->-*-V*5t±, CPU&XV**') *ffi 

E* U :oi*cLfc r 

£«»8 R^m^LTtMRm^^*?^-?* 
-RXXL, -tL$-S#JL- y h 1 0 \,Z&mirZ>±7 IZ 

— fewtfr* v- vai:L tzif-^X W&W&PkMM- 4 , 

^troitSt*!), «*.lfx, y. z3^;l/3x~3z 

[0 0 4 0] iW/^^y-^V^^Ltli, 7-'Jx 
^Jfej*4-jgfflL7tt<0-C*ittf. 2#Ctg (2D) 
>$^»±3-^7C^ + ^ > (3D) W!!)(?)T-$.oTUv» 
S fcf <0/<*^?iJ^it Ltli, SitSE^ E 
PI (Echo Planar Imaging;^^ 
-7'7^---< , ^-v J >i>') ii^ FASE (FastAs 
ymme trie S E) (-t&;b*>, iS&SEStl- 
a - 7 7 - V ift* ^ '-'^S) &f 

[0 0 4 1] itz, y- 1 0l±, £ffit?8 Rrt* 

il LTA7J L, •eortgM^'JiO^-'J.x^ (kS 
H4fcttJSI«»^Wfc tnftf*!-*) KMT'-* (&7»- 

ip) KLS4if**-g-stL-5 0 tfc, Jiia-g-^aosuo 

-p!)iLt\ 7 — 'J J-^ff l^-ACDttCD^g-fc 

[0 0 4 2] fEU^-- -y 1- 1 Hi, WflSfifcSir^Bffe'r 
Mf-^iftftsit^ia. R?fcS?i 2»iHfc 

iU^^o ifzXJj&l 3^^LT, *Pf#* f *S-r& 
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[0 0 4 3] tM4Sl 6»±> MtJH86:d»&fB 
^tf&otz b £ fc, .tit^Mteis «t iTAJh**T y 

[0044] $"bic. -b'g.Kfflm** fttMfcofcfEKffr 

>fl 7t, CO-fe vHg-f-Kf ;i"fb©a 

a<o^3is-isuT*x Mt*^6i3<fcu f v-^>'-9-5 k 

DJJt^ECGi-^ h 1 8 t£fitx.-£> 0 iO-C^ftiil 
auiftttflHI-S-Ji* ECG-prep^*t>ii'l 

# iz *s-*r 5 K <k ^fflv^tv^o •rtU-.fc'K <l>1l 

[0 0 4 5] -C>«|B|»3^J:-&'f *-*J*irx** 

•*-<&» 

[0 0 4 6] *xHt-f«6(i, EI^L^v^jeO^ 4 

20 -S-lCK&gL-C, 03 tC^-TECG-p r e p*** >i 

[0 0 4 7] **JK* *X Mt*«6«\ E CG - p r 
e p y'-:?' 
«f**A#»l 3*fcf**&tr (RIH^-r y 7"S 1) = 
X*^V&ftlCt±, ^*t><Oii, y^VXv-^V 

^mRI»3<0raK8^'f 5 >r (B#ffi) S:»iJe>*fc 

-tmfrbom&fztn) . B#p^±g^ic^ij^.ipi a t . use 

[0 0 4 8] ^V^T% *^h»#«6»±, v-^V^<0 

incS-^'Jtti (CNT=0, Tinc=0 
■y7S2) o *^ fW-Jt«6tt*J*f«^»l 6 

$v^J tv^ofcAjhftti'fr**!** (A*) K»LTff 
fc-ti:^ (^f-;/S3) o i<7?.t.ih*t±. ECG-pr 
40 e v**^>%ft*(DW&W<ofc$b*Wffl1ri>±.X'niM 

iv^|tECG-p r e p^Jf^/^tfftiiM: 

[ 0 0 4 9] roi^ciHl^i t, ftl-**6 
l±^x -y 7*S 4 J^^OMS^JW^^fi-^o wttUJ: 

[oo5o] ^wicj±. Riftofcr-^ioa^iHi^few 

li^ffflTDL^ TDL = To + TincCJ: , )S» 
50 ?W (^f77S4) 0 ^t, ECGJ--^H8 
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-So RiSVffia-fit Uf '^S5, YES) , *x 
7 7* S 4 -??Hlt L <£>B# *OS®B#Ffl T D L ** R % 

[0 0 5 1 ] R*'©e-^l3Ja*feafiB#MTDL;Wli 
ig-t^i: Uf7yS6, YES) , #[SCV?;u;*. v- io 

7 :m4#B?.) o :^My-y>xiiiflUi±, 
fftiK-r * > - v v ^ffl/f jv^. v - y > 1 1^- 

*>-£7tF A S E (Fast Asy mm e t r i c S 
E) £T-;fc&o #JI&, ;cDv--5r>^lC(±^jlS Eft. 

§L> r v-9" 5 Jifcfls** £ ft 7t«S<a /■?;!/ 

^ >) 79 J 3-&7C (3D) 2^7C 
(2D) 7^t>tfiotUvL> + t'/ro 

[0 0 5 2] ifEv-^y^fg^&O^SL 

7^?cnt = cnt+i omnmi t>ti 7/s 
8) , s^k, mme>m$-'<7j-?T i „ c = at • 

7>KNTM7> 1 1* oJf im U f7t|SI»3^ 30 

[0 0 5 3] fr^X, ^-EKOanVV^v-^^XCOH^tIC 
^S^^^SfeTtBlT^^ (^i.(J5 0 0 - 1 0 0 0m 
seci«) ^^i-^f T-?-C0i^#^i-^ (Xf7 
7"S10) o ?^^@®:*^>^CNT= : ?i6^i6/c± 

PHttc^o/i^s^^flgjf't^ Uf7 7si i) o m 

fgfH-£*&£\ BS*7VKNT=5 Kf3:5E£*t* 0 40 
ES:*^ CNT = ±i!HllcSJitLTv^v>^-g- (X 
f77*Sll, NO) , Xf?7*S 5<75MSKM-oT± 

T=±GM&i::PJ51L£*£- (Xf^Sll, YE 
S) , &±#>m®<7)8i^rf^r i %£.%5- 1 6Kffi£*t (* 
f'^S12) , JrO'&.O&mi.* -i ?7 -klzM 

[0054] i.&nt&wzm&nfi-rz -mtL 
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^ISfi^ti^o 09x.tf> WWTo= 3 0 0m s e 
c, B$M£iJ^AT= 1 0 0m s e c i^LX^tzt-f 

3 0 0msec. 2 ® § W-f-tttCJtl- -J>®JSB#^T 
DL = 4 0 0msec, II 3 IS 1 CD-?-;fUC*j|--f £il®B# 
HTDL= 5 0 0msec, - t^itzA&^fflfflfJ 

zyyziki-zmi&ftfflTvL&m&znzx, z\<otz 

^WPJilB^J^jlffiB^TDL (=To) ffcfc. 
If F A S E£tC*o* < m 1 0 @ <T>7. * -v >- I M G 
p r e p l ^jpTSeBSFd! (500~1000msec) $ 

K^ORifc;o*aiSL;t*§'£-T-&. 03OXfv7*SlO 
C9^&S;9 ? & £ CDT\ i <0 R ^mSlC t±M^H9 £ tl 

mLxmte2titz : s-*r>A colics ii*?>4>te k. i 

[0 0 5 5] LT. U^* 7>?CN T^Bf^ft^PJ 
ittTV^V^-g-, Xf 7 7*S 5-^.X 77*S 1 

mtimv t n?rzti2,o cwtztb, si4<o#i-r-(±. 3#g 
co r & ?a l x tr - ^ k 3t-r ^> t > - co ©J3t ^ * *> 

?>S®^P^Tdl = To + T inc = 400ms ec* ? 

<T>**\ >i>m±>^X%.<7)Ri&tfliimi-Z> SSBfP^ 
Tdl = To+2 •Tinc=500msec * ? M^"f 
^..t, ^3 HSoo^^-v > I MG P r e P 3^flff5eB#F^ 

X^r^r >* J l?-t>oT^;<OR?^76 J ffiiai--& il@B#FflT 
DL = To + 3 •Tinc= 600mse 0*^11"* 
m4®B<DA*V >IMGprep3ffigWI 

2fSlI&. ^Jx.tf5llia§. ^-ff-SVV-A (*fc) COIWI 
[0 0 5 6] JL?-r-*i±M>k, S:«t?8 RiSi^y 

-yv-9-5 ^gft LT?^fa-7 ^ i o tc^i^tL^x, a 

\ l 0(ik^ra<75i3-r'-^^2^:7C7-'; 

liftT'- * (iM R Af^T"*- ^ t LTieifJ.- > h 1 1 \z 

OSmt-f-^CL-^LT, iOMRAft^Jll^ (C 
I NE) f£^-f£o 

[0057] icoi^ic, 'L^mmnmrnm^- mm? 

zyji-s. y^'iZ^m.Lfzikmx^r'-r- 
• Wmf8.Ltz&$C#l<DMRAi$L<D$t7jiMZm5 
(a) - (e) K^-to itL^comti. 2D-FASE 
S (TE e ff) =40ms, i=r-HPi 

(ETS) =5ms, ->37H;=1, ^7-^^(1 (S 
T) =4 0mm, (NS) =1, Sn^^ 

(NAQ) =1, TfV?^X-2 5 6X2 5 6, 



(8) 
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FOV=40X40cm, I^^*t>^H-5 0 0 

mseft) > tt*x>3- K*m=iao±T*rti 

PflTDUi^ti-PtU (a) tTDL= 3 0 0msec, 
(b) tTDL=4 0 0msec, (c) "CTdl=5 

00msec, (d) T'Tdl=6 0 0ms e c, 
(e) tTDL= 7 0 0msec, £:&oTV*& 0 
[0 0 5 8] ^tlWy^f^lllISt^ * 

H (e) *>MRA*"C**o (a) - ( d ) 

RAffiOi^ (e) Kifc^T. ^clbflfRSLO^oTV^ 

*o oSO. «p»*c*v*r*»IR»OMRA«S:f**» 
£\ ico||^*&^^i±, Blia (e) OtKSL i-££>*> 
lSWTDL ! =7 0 0msecMaii4o £*U:: 

^J^^affiB#HTDL= 7 0 0ms e c &4>B##Jfc V> 

[0 0 5 9] Lfc^oT, *f^#tt. i<Z>J:^^HKI* 
H8TDL£ t5*;# US£x"Cjft* L fc«#*fc«>M R A 
«*^«aftll«.-1-4*>*>*ifi*aS^IBTDLS:ll& 

[0 0 6 0] $<blw. ML/:ECG-p r e p**Y 

tiia^ fi:ffiji>3- K*ifij*-t*L£i^o*iPi^Bfc5e 

[0 0 6 1 ] Httfc, WifaV^fffMOilal 1 (P1R) Ktt 
SS*t£jfiLS£teT2 BIB^TS^ (T 2 =100^2 
0 0ms) ifc^jfflfetL-CV^o £<0T 2 ftm<Dm&<D 
JlLffiti. T2«fH4 , *^CSF^H»* (T2>2 0 0 
0ms) KJt^T. m^<0*mW%tffc&2> Z-t&frfr-o 
tv^o mz-tf. TR. To d dC 

ons— table and John C. Gor 
e, "The loss of small obj 
ects in Variable TE imagi 
ng : Imp 1 ications for FSE, 
RARE, and E P I Magnetic R 
esonance in Medicine 28, 
9 - 2 4, 1 9 9 2 J KTFSttTV^o RlfcittKJ:* 
t, T 2 ^HO^i^»®U«*-r^^ffiOK* ? 0ti. 
H 6 iZjjk-t X "pointspread fun 

c t i o n"J:iot«Sil*o HEI*)^?**. 
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»= 1 . 5T> TEeff = 2 4 0ms> in-BfllH 
(ETS) =12msOt |Ot<OT, Sttt**tirtB^ > 
3- K*moffl«t±Oii3ICft**L, ««ltf*tt**tt<0 
«*aaE-e*4o -tlia^t/ T 2 =2000msO 
C S F^BBIfliSHit^T, T2 = 2 0 0msOtt (W) 
m) Ji-tO*ffi*l^l£**oTv^o -fttf> T2=2 0 
OmsOtt (IbR) tiCSF^g3lpffii:») fe, Ji#*t 

4<7)t^fiT*fe4i:g£4o Lfc4 ? ot, T2=2 0 0 
io msOjfiLffc (UK) I*. CSF^MipffiKUt^T. ®H£ 

[0 0 6 2] ftffixvn- K^lpjSrtitarjflLSE^" 

[SHC— £ <hT% T2 B#P^* ? @v^jfai£oiita^> 

£*v^\ T2 fl#Hri*fiv>t>OJ: 0 fc^c§v^ 

T\ ML^i^:, *k«miffi<afc#o«»fcMRA1& 

(+&fe*>*a*iiffii$i«) *<om 
[oo6 3] ^ z<D%nwmv>4 

>ottft*H 7 1 0 *#HRLTBMBi"*© 
[0 0 6 4] *XhfH86li, H^L^v^S^^^ 

[0 0 6 5] ^ MtK«6 l±, « 

Ml^:ECG-p r e p * * * > iM LtSft 

LtAiJt^ (Xf'^S 2 0) o #v>T% *X bff-Jt 

(mip) jfi3*fc*ro JnffiIo*^i:ii, 
tiratjtj-— ^ b i ok a 2 1) 0 

[0 0 6 6] >fcv*t\ ^^^/i^**^7<OW* 
40 ofcfcWBf^Sii: Uf 7^S22) . ^f-y^S2 
3-CJftjhie>B*60»^«:*^lfi*» 1 4 ;:Hi*t4 
f77 9 S23) o dtLtCJ: »5. t^tSl 4tt, EC 
G-pre p***>B»4:WM*fc rA*Jh*e>TT$v»J 

^fcJR#l±J|L*jh**ii:^ft4 (B9#I) o 
[0 0 6 7] :ot> HH««6li5/-^>-9-5K 

4) o 

[0 0 6 8] v"-^>-*5te. >f ^-v>^7,^r^ VgB 
50 $feOji^*5:tt4 1 Uf77 P S24-l) > ECGf 



(9) 
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-5§-<OR*&*£g9&L (Xf7 7'S24-2) , ECG 

^<b*lJBfi"-i> Uff/S24-3) o wiT, Rr£<0 
ailtnl («*.»* 2 0) ffooti, Kf* 

*=Jt^ (Xf'^S24-4) o £0«B£B*WT 
DL»i> HaLfcJ:?*:, ECG-p r e p***VK 

[0 0 6 9] c ©s® & »sb#w t d l **ea l few * 

Sli-Y^-v'^^^^^V^Hfi-t* Uf '^S2 4 
-5) o *#»KW\ BEfcE«LTv»ji£:/<JU;*->-^> 
*til«KlS t T3S«» 8 T is J: VflKMSMfll 4 * «» 
L, f!ix.lf3^7nFAS EftCD^'^;*. v-^ v;UC*o* 

ti& (l^llHCiJV^Tfi[*iV3- K#l«0ffi|SH8*itf>IIIfc 

Et±tt5£$tLTV^*|Rl, flBAtfia 1 0 K^1-J: -5 
JOLME (MAR, flVE) 0*;Ji*#lRjK«»3r-gc3 

l±5ms e c gj£K$SJig $ *t4„ iflCi •) , ftfcXO* 
J-IXx^n-KiSEl COtc. »6 0 0rasec m& 

[0 0 7 0] ico 1 01 O'f > - ^/n* * >ri J *?T 
^7U:*>!r 7fr*mmL Uf 7-/S24-6) , 

**>i,z'mmLtzRi8Lfri>mz-if2<bm (2r-r) 

« Uf^/S24-7) o oil), CO&ttUBHWIt 
if LB#P4TR i4£o 

[0 0 7 1 ] iC0^iIL^FP€T Rli, MRCP^f icj: 
*) -f t-'svy-fZ, ilOFAS EffiK t &mi&Lt%ffl 

(5000ms-~8000ms gjg) KJt-<T , M < SS 

**JtJi»£>* £©*iKU$WTR»±4'M6 (4R-R) £L 

[0 0 7 2] i©iTUfflx.tf 2 R-R#lC*lS§1-*»3 

S24-7, YES) , v-^>-9-5 (iltraL/c^x^ 
2 4 -4 K-eoj&SfrH-fo i*lK«fclK -?"0 341 
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§cOR?fek:-^ttC|SI»3L7tECG h 'J #9*i!r>hf6fe 

mmm n t d l l b# *. -c^o * 7 4 * ^ > 3 - 

K1SE2 IZ&CX 2 0§<7M 

-«-^3&»iR*S*t4 Ufv^S2 4-4, 5) „flT 
lit:, f^W7^i>3-KlSEn (^)x.tfn 
= 8) S-CJ-a-fll^JR**^*. 
[0 0.7 3] X5-fWV3- Kf SE n -C-<7?S^llO 
^ ^7. # + >#*l34t, Xt7^S24-6 

10 Ki5tt*!fillSp&*YE S t * *K 5 *<b*^ h 

tftttt 6 ICf * - ->* > * * > O^Tifti'ttJ $ 
* Uf-;/S24-8) o ZiUzX *), HMifi** h 

mn@L6izm2ti*° 

[0 0 7 4] *X Mtgtt6t±, *s—tr>*}-5*h0>X 
^-W^TaaSr^tt-St Uf'^S2 5) , Jftjh* 
IHkOlWttWtffl 6l-mi3l--5 Uf^S2 

6) o tmsi 6i±, ■fHJx.tf rj&turift 

JftJti&JWHjWfcfo* (H9#M) o 
20 [0 0 7 5] L/:#oT, II 9 H«t*»K*i"» < . M 

" xitf.2 r - Rmz^mwiffliz ■£ Z> 4 V> 

#«x.lf3 D-FASEftCio'i n§ (^JxJf 8 0) 
[0 0 7 6] A#P*fe»^Lfci3flHS-tt, ^-HIO^ 

e>n*. si* 8 r ttxb - iite#acit»itiiii 

-^l±v-^V-9-5*aLTiSJtJ.-^ h 1 OlCiU'b 

k 2*ffi<DT- 9 \t^%\z X *) <b tL, k SgH ICS* 
^^>t> 3^x7-';iSM*tT$tl, x^-f-? 

$ h izM i p £<o 2 ^jemmm?*- 9 izgzm § ti 

Z> 0 i<0WfS«l7 , -^(±SB1S3--y h 1 1 K»**3*t4 
[0 0 7 7] *fkW%\±. ±j£LfcflUSwSfc*«:aBi- 

^.(43 D-FA S E?£<9->-->- v^. (TE e ff = 2 
4. 8ms, ETS = 6. 2ms) f, 256X256 
fflvH)7^^ 3't-td (3R-R) mz&XvJ XJ- 

fnj) lcK^L/c 0 ECGSmWti6 0 0mstLfc, 

[0 0 7 8] U7-f^iV3-K^ 
so iILH#F^TR* J 2 R-R^3 R — R i v*o£:4&#>KSi5e 



(10) 
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[0 0 7 91 L^fe, ECG|e]^t-ioT l^ttH^St 

(4. ;OMR7>^^77-(Offti TFBI (F r 
esh Blood Imaging) SJ t&tttt 

[0 0 8 0] Rt£m^<0E^^^1"*S-SiE^4^W* 

[0 0 8 1] U;#oT, JttL«EO«HilK»w«*LfcMRr 
>?t/77-( ^llft-CiSo 

[0 0 8 21 ifc, HigL^IWTR^iafia-miHI* 
KS^tStttt- tt*J->3- K*l«0*Jll**ff 

^ffil<7)ft (fir*?>W*KiJE»t*) Kfcso-c, TOF 

+ t >B#Ffl#® < ££o SMC, X7^f 
OjtfiMIB (ft*) *»«<4»). A?-fXtV3-KO 

[0 0 8 31 CtLlcftBgLT, (ISKO-f 

[0 0 8 41 s^k, mm]*i9i5-L%< xtmtfCD 

5 v ^ *&ta * 4 fc" x SMH*Ofl(iJLS* 

[0 0 8 51 fiffi^>n- KTjfafclMt^T&fT 

(blurring) tttBttKWB-C* , £*UCJ: 

*k uii : o^^-ifij<oismt6^ , b«tL-cv>So lessee 

[0 0 8 61 JSaS E^O/^V^v-^ 

ffl Ltv^or*, .-y-.x-fer? try r -f ^j^os^^.S 

[0 0 8 71 * fc, 't«nJHOra« * -f 5 > ififl^ 
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[0 0 8 81 ?f>C, ±^L7tSJSB.^<7)^-g-s HO 
JSJUMHIB) K 4 * - 3? v ^* J: } 

10 £ 0 itucfctK 7-f 77? h©i»)^^a D nK<0 

i® *o 

[0 0 8 91 *|S*JBSIKJ:*U*, 

«tti>3- K*fi|OjEMlW«t*or, £<K, T 2 

[0 0 9 0] (#5 2 <vmMW*m) 2 OflJfe® 

ffi*l9l 1, 1 2C^IK«ti. i^WI©M 

20 or, ECGffi$oa]ffil$W4gEx.T«HfcU -<£>«(& 
[0 0 9 1 ] ***fe®StO/x- KfltJfitig 1 <£>H 

[o o 9 2] (a i i cma&Tjrtsn < . >tt-»«6 - 

*l*£ Uf'^S31) , i/-7^t5CECGIS 
B#F^TDL=al ({ajx-ldfl 0 0 m s) tTDL=«2 
(*a 1 : 011 x. If 5 0 0ms) iOO-y^^ + t 
30 >ii%<$ff2> {At v ys 3 2 , S 3 3 ) o C ^ikS 

Kjg-cs, amw*©jiii*<oaat-ieu-c, ecg-p 
[00931 comsaoasi^MTDL-tii-pntc* 

(Xx7 7'S3 4) o *^HHt«6»4'» ?S»3- 

40 - y h i o k n * titz$L&®.<DW&r- 9 m±-? 

3 5) o 

[0 0 9 41 itttc J: <9 , -0lJt LTEI 1 2 UfltSWK 
TK-fi^lc. «iLtfECGaSE«PIWTDL = 10 0ms 
<D3%.7tWi$.7 r -?<OlS.t, TDL= 5 0 0ms«3^ 

* 0 15112 (a) IC^-fJ:^^, ECGIl«fHTDL = 
1 0 0msi ! lv>!:< (ftffi) S IXfztiB.fctfZLffi. 

t*l>fc*70-f>f KlZft»), »JR A R 



(11) 
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RVEo«-f-«>** r JR*sii*o ztuzttLx. mm 

(b) CSti^K. ECGii®B$^TDL= 5 0 0 m 

■^■^KasftaisTRiiisitio Lfc^ot, mis 

(a) , (b) olffif - ^ * tf ^ -t 

ttimti-t&ztt:. mm (c) £^i-*n<ttiRAR© 

PQBB (a) , (b) <ommr- 9 K#LT, [ (b) - 
k • (a) J 0**tt»t«ftk*fflv»fc£#»*39*Hifi 

»**KJ:o"Cjli»fcS*S*t4 «t 9 Cft*^titv> 

[0 0 9 5] &v>T*, Hf*«6»i«*i-?' h l 

(^■r ? 7°S 3 6) , #:^T, -€-*t£S^£-££ (*r 

MRAWIft?il4 0 
10 0 9 6] >K flr*Lfc* 1 aHJfe&Jgfcn 

[0 0 9 7] *»?l^**t4JiifiLfcifc«-»* 
l±, ECGlS^^id 2ifi<£>3>fc7Cl!T'-* (k 

/Ml Pi&SSrfi^ £ 7 1iZ LT & J: 
[0 0 9 8] (* 3 WSIJBB3B)'" #S&93©fil 3 ©llJfc® 
1 3 tcgo'#!&9l1- 

[009 9] vioiiii^^MR iseit 't^mmm 

[zxzj *-i?yyx**y<7>%\in&}i l zm U i< i:m 
Ty^^oaiDDt:«F«S:#i-i 0 *»9§fc:»l*FB I j* 
CHLtli, NfeLfcFB I^tt4>tt££J:tnMt* 

[0 10 0] KfirfllJftiJJ:^ >-^>^J6a 

tttta Lti.ixiii2 onnim t m-ttzitmm-e 
[oior] *fsi6®s-c«±. ECGH*9&oasi$n 

Tdl (AMB^ 5 V^) t^ECG-p r e p^4r + v 

*) w.m2tizwfoim^x&mmzikfcztitz&, 

* * v K Mt j&ihi&tt $ it* » 
[0 10 2] 113 t:^-f/^l'^v'-^>^.(7)?!J{±, # 
?|JS|K, ECG«-f-ORttU3fjeaE^MTDL«:<>o 
T|I]#!1-*o #->3^ (RFfS&ig) ^<7V?;U.X->-*- 

pre!:, i*tlCfiE<f-^JR*V-^>^SQacq 

[0 1 0 3] *frv-y>^ S Q P r e»±, MTMi 
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MT©SJftiifeKepSD-r*«jfH8»^#'f s p 

S.SPr, S PEt ?r#tr 0 MT/N'^^^iJPMTli, 
MT/<*Xt L-C*Jfcaiini-*tt»fflOiai6fflWRF/< 
A-*Pl , P2 , P3 , — , Pnt, itLt>OMT/N*;W 

[0104] ^ 7 *ffl«*HB*/</u* g s oeninsi 

*SK*tLTI±*7 • I'Vtv^^RFIigi^ii -5 £ 

*GsK«4 Xtifc3tt (iOt#Gs = G 

S2(Gsi) tliltJ^-^l/^Jtim-^ 

* IC 4 4 «fc 9 UttJg $ itT v>£ o 

[0 10 5] 3-MT/^VXPi (P2 , P3 , -, 
Pn) i±, —00 tLTSlNC WMk-cMtfc. & it, 
^■xWbncfls} x kf>^7 ^ VWf A=#j"xt? 9 o° 
Kfc* «fc •? K5&KIS:5e$itTi/»£o MT^APi , P 

2 , P3 . Pn v&mmi-Mt lt i ofljcKje 

£itTv>£ 0 

20 [0 106] Oil), **Jft««-C»±, £ 7 'J 7" 
MFA (tajxtf 5 0 0° - 1 0 0 0° ) OMTA;v^ 

* HE, ^7^^SJRTenSD-r4t£^<OSfiglc-ftx.T, 

;oMT^>xi ttSMB tc^-fij l TJi^, enip-t * m t 

[0 1 0 7] #MT^>7Pi (P2 , P3 , -, 
Pn) iz5-z.bti2>7V «j -/AKFAtt, MTVOP;*.?iJ 

(«HS4ffilt LTIi 9 0° ~ 1 0 0° ) 

so B#Wt<ajfeia-&vn;:J:oT®:i:3r& (5ffl- l ofl) tc 

Hflfi, 1 3 0 0//secSJgi, &5feWX7^*ig}RMT 

[0 10 8] S'fcK, MT/W^Kimafl-tHfcMT 

v»4» iOB#KFfl^A t ttSJJcSBffiUlfioTfc&fc 
S^, tft^iaotliA t = 0KR£ts;i: <E>T# 

<S o 

40 [0 10 9] ^v-f^^TfS]> l^mL^fS]. isJ:^ 

ffiffii > ri - K^ifijo 3 ^ffi]H Aftfcffi»a»^ ^7 
-/<MSPs, SPr, SPeI^ Mv-^V^S 

H»8»^*M7-A^SPs, SPr, S 
X t t- 9 JR* v - ^ >X i: <D mx~x \£ vffiWOT* * 



(12) 
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10 1 101 T'-:5'J&*->-'>->*SQacqti. HtfiE 
L fcH 9 <T> i> <D 1 16] — £ *lT v>£ 0 

[0111] Z(OX7lZ, »1frv-^>^SQp rei: 
j3V>T,- ^iaSft^gcfiCOMTV-Ol^Pi , -, Pn 

citA1--S« (ffcllR:fc<fctf/2/.:i±i!Hfc) K£C*MT 
Mtfmft (@M) -t^o oft), a»«H*«S$*tfc 

(tumbling) LTV»*JflL«OA»ttO««fPT 
1 WK 4ot, MTa**)^**^***— * 

0>atxj8L% (jm«t) tHKgBtoraoii«3 v h 9* i- 

^WWliWMTA^ (£PiDB#f?fltf*;ft< , 7VVf 

[0 112] L/c^oT. *HJ63^)K»-J:*L»f, friEL 
/iFB IifeK*^<flsffi*&*Kil]x., 7-f77^ Fri* 
4? 4 < > »!JAlfll»ft/*S^KcOjlft a > h 9 * V 

[0 113] ato04MMfcMT'<**fcepftrt-4 
#j£»iH 1 3gB«tf>4<Z>KRgibT, EI 1 4, 1 5Wil 

[0 1 14] HI 4 KjFl-ePiD&KitUf, 

$MbM t / <;v * <o enioB# k * 9 4 * m ffi#HS£% g s <o/< 

£#0*fW*W*«ltS*4£ t HI 

5 ic^i-MT^^^epiaft^^ ««*^/*^^t± 
liiAV'fitKbfc o -cepiras * 9 4 9 

;e£*L&v> 0 HI 4, 1 5 Ki»v»t\ tlULM 

tv>i. 

[0115] (* 4 oflifeBIl) 4 <D5H;&&^ 

i?ril 6> 1 7 $r#H?,LT|5i^-f -So 
[0 116] iOHlfi»JRKil*MR isei*. itfau 

o 

[0 117] ZOtztb, MR I f£*l±. H 1 6 fc^i"* 
«-?-*tft»I-r*liWR-fe>-9- (^®) 1 9*- iO-tv^ 
Bf«H»!o3fa)l8W («*.»fif*tJWW]) 
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[0 1 18] BWRIBmSA-y b 2 0#tMjLfcn?«RPWI 
©■S-»4->-'ir>-9-5K3SaiS*L*» v-^V-9-5 14. E 

io £ com r i §ie<a-e-otea»05flij§;i±iitri£ l?z *> cd t 

XhZx, 

[0 119] ->-5rVt5li, II 7l3tj«I<, nfSi 

sib x »fnf jKj« no <o mt& f> 3rjeas6«F m t k <o m 

^0&Kf&£^£ECGfg^©R&a i fcWffiSB#li8 

[0 12 0] COiTCLt, ECGRI^jitlif^ISI^ 
20 ftt LfcFB I ffitC^o* < 3 ^TtX * * > fc^ff 

-Ci^o iOTtJt., fjtUFBIffiCSIift**^ 

^ * /< v - ^ <Dmft±.on a ^ tt o 

[0121] (* 5 O^ife^^) *%W<V% 5 
S*01 8-20 £#!!3L-r!B,fE1-£o 
[0 12 2] ;<0»lli, #I©KiS:«^#i:S 

30 [0 12 3] *^-CfflV^|iti(±, ffe*^e>fflv»^it 
t^4Gd-DTPA4^MRS^JT-li^<, £M 

[0124] zvnm&s-z&^&^K^ ^-ff/ft 

4 v - y > ^. is J: 'yfli«^B£<OSEtLW— ^JS- H 

1 8 ictki-o loy-^vxtt, hstPt&teoum 

*o <ot>t. *y~* > f 5 is J; rfW**- f f l 0 K i <0 % 

[0 12 5] Mi:ilLfcECG-p r e pJ**-*> 
> (1) a*Ui!£LfcFB Ii£K£cfv>THi63*La 0 - 

co-f > - ^v^*** > (i) nt±Sihie>**fi^sti 

o 

50 [0 12 6] ^V^T, R** J M^lwg-5-$tL^, 0 ico 



(13) 



&m 2 0 0 0-51 44 



23 

T, ffltfKJ: HOOc cgft, ft* 0 

***tr**HflT*4i:Sfc»i--«fcLT, 10c eg 
ft. S*t*o :«g4«)^ a£4B$WU 

1-4. :<?)t, •WHft#*«>'MMW'f 

(2) **Wifcl,fcFB Iftlw^v>T|S|«lC|IJfe$ 
ft&o iO-f^-yV^^t'/ (1) ^lil.ihK)ft* J 

[0 12 7] i02 HO'f ^-y'vn + t >Ufl§V>P> 
*t*/<;w;*->-^ IU^L/cT2<iOb 1 
u r r i n g C ± *5£fi$b*i&*# hixh v- ^ 00 
xlfFSES, FASEft, EP l£&i*K*o*< 3& 

[0 12 8] ta*a4U*SfTOFffi^P 

[0 12 9] ^Ht LX2EMkMfrJ.\*-r K9tt*&tt 

at*, jtfa[*»t>ttiBi-*i3-fli-§-oaift*»±3&»»)» s 

W&ftrtUi^'K SNR4«lSl±t4. 

[0 13 0] otit.O'f^-yV^X + tytlStLt 
j.a-«-?-J±-€-ix-rfL$«» 8 R, 

Tff«j££*t.& (Ell 8. ^xj'T'S 5 1 a, S 5 1 
b , S 5 2 a , S52b) 0 i 2 i£<D 3 ^C5nilft 

T- fit. mg.J--y Y 1 0K«fc -00 fc LT, :Ev> 

v>T% Of-^l±MI P«il?^ 

air»ifl**t* Uf7rs54, s 5 5) . 
[0131] m 1 9 k, taitst^u Nt^7 

BlS©^>Xy-^>^^ £*:I4, 2^7C7-'J^ 
ge&i*K*-c7< FB iS^my'fxS 

[0132] ##P;§#t±, :oKIS4^F B I 

(4, £S:fc&7fc£ift 15 0c c&WS-S-U ■€-0«HfcO 
W»01I«*1. 5T OMRUHiT-f^- 

y-^VXttSD-FASEft^y-tV^r*^ 

<n-i *-9\±. TE e £f = 60ms, 

T R = 3 R — R , TI = 180ms. vF'^Xf'fX 
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= 2 5 6 X 2 5 6, E T S = 5 m s , FOV=37cm 
X3 7 cm2. fl?f£ft = 1. 4mm (RO) XI. 4m 
m (PE) /2mm (si ice) T2>& 0 ZfUZi. 

;tt > T2lOblurri ngOWWLfc: 

[0133] m<r>m.mt, wtmm 2 0 c c tgps^ 

L, *<0*rifeO*MMI5©IIf«* 0 . 5T (#«£&) 

glKfflv**:^;!'.* v-^>>U±, 3 D — F A S EfeO -> 
--7" >K WO-y^^^^-J-li, TE 

e f f = 6 2 m s , T R = 3 R — R, T I = 1 4 0 m 
s, vh'J^^ffX= 2 5 6 X 2 5 6 1 ETS=6. 
2ms, FOV=37cmX37cra2 > Sft|=l. 
4mm (RO) XI. 4mm (PE) /2mm (s 1 i 
c e) T**4o 1212 0 (a) , (b) K**Hb©ll«t*r 
fflKBCtlfLr^t. ISIU (a) liffsft&5-fllr 

»«^ij*-c, ram (b) i±»»ts-§-«o«^ii*-c* 

14, <DfcJt«L.-C\ jfliiff<DH* BR 

tlctstwcab^o i <D%mi~ i. •) , Sg|5<ojfli 

[0 13 4] fc<K, nea (b) oj*4ftoi*i:ii, 

ram (a) fl5S#«r<oiffi«jctt^<a*iT^4*»ofc, 

*#C«v»j|i*B t h i B it«BTSfc. MRS!**! 
30 Gd-DTPAtS4t*MT7V^©»#, HUUM 
ffg§ (collateralvessels)fc if Oiffl 

" -€-oj:9«:Jlii1T»*ifiil$rv^*ruamTi4v» 0 C 

[0135) t*, BOLD (Blood Oxyge 
nation Level Dependent) &<0 
40 i^tc, T2* (L^ttOT 211) (OmtiZ&^^xm 
H6MR I *fr^*ft* i a'b*tTI*v»feo L^L, w<?5^ 
ttl4Hl*0««B*:lI«li: LTit:S«lfflO-r4it* s T*^S 

[0 13 6] S/c, iOJ:-5Cft»*-S-trStai*fflv>4 

* riait i ^jm*«i6i»#^jfii**jfto.fi*o 

[0 13 7] ttz. ±2L/:MlS4ffiWl-ocLT, 

50 juiflpfeftBttSr'f 
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m&^w&o&ti&M R a f\zm *) taiujfliiTK'Sr 

[0138] t:^t, Gd-DTPAfi4WCE-M 
R A ^* J i§/hfFffi?tL^,; t^^^ttT 

v»5 1714; 115-124, 199 

5) o r©J:^ftJl/hF«*ia3li"*<:*«>'f 

36^< -f > — 5?>^Srfrd iiKLtt iv» 0 ititcj: 
I), £a&*S7jca*iif&8J i: LtSIIU lfili£?>T 2<ISr 
£T£< L. T 2lt<0b 1 u r r i n g* { fi«? ti* 0 

[0 13 9] fc*, ±B*ifcJ&fllU\ •W*fflv»fc* * 

[0 14 0] ifc, *5&IJ8-C«±, tW»Lfc3#:7C*** 

vfflw/ow-^ v^»c*v»-c, 112 l ic^-f$n< -i 
* - v > 7 m <r> 7 - 9 JR. * v - * v x & H ft ~f Z> fir K > 

4SEKKI R/<**JfcU^Ol»*JM6jWI'</i'*Fi a t * 

[0 14 1] ^HlfcjglSoBiWttJBlioaO-c**^ 
(*•?-©«£ t 4*lfcJg«eiRO««KIR5eS*i.* 

[0 14 2] 

£U 1 X7-f *i>3- k^ic 3 ■fcTc* 

<. *««T, jfc*3fefT#m©ffiffitB©5«v»MRA«$: 
®<8S5£LfcRFSfrjg>'<;i'*S:-£-*i>, fi«xV3-K* 

\z * '7 w * # ft «■ c *t \zM&-r z> m 7L if*t«flto 

[0143] ±ifio#ffi*jfliiSoift*«i**a6« 
Ltz*)Mm^Mm.-ti>»Mtmz%ft-tz,^tx, huse 

imi] *&w<r>%m&Wiiiz%z,MR i^goflis;©— 
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[1212] HJg^lC^tt^ECG- p rep^4tvi 

[03] htt-JWSWUlTl-SECG-p r e p** 
[14] ECG-prep^ + YX^-Wi^t?^? 
[HI 5] ECG-prep^*t>i:i <0%htltz, M 

[HI 6 ] ffi«iV3- K#fa©«-**©l£0 t »)fcKWi- 

-sHo 

[07] MttMwmri- *^ *-*J-srx*fy 

[ 12 8 ] v - *■ > -9" W H*T ? & 4 * ~ v > 7 * * * > © 
[12 9] * 1 <?5||Jfi3&l8l=*»t4't*raJWft»=l6^< 

> - yyyx** ><r>9 -i \ v^Sr^-fffiv^ ^ r/^ 

20 fi-L 

[110] 3 ^TEtSfgfiati #x > a - K*[6] t ©ffi« 

urn i] &2<n%mm*ztmz>4 

[mi 2] m2 0>mMJfmiz%:Z>m.x-ttt<im.fri%n*u 

[111 3] *»W«)S(t3©llifc3gJ»C*»t*'t«WJ«ffi 
lc*o*< -i * - V>9***t ><V? 4 5 v^^^-ffflv^ 

30 [iii4] ^-tiHbMT/^^^wsiJoeniiPii^^-t-sc^-w 
[Hi 5] ^•fn-ftMT/NvvxwsicgijweniDffi^^i-se 

[HI 6] $^(7)|40iii,f CiiMR 
i«W-«tSt«l6/n ^ Ho 

[ii 7] m4(omnfmiizi=i,fz><k'mfg\m&:&£v t i>%- 

5 ho 
[HI 8] *%>W<D&5<Dmm : &1£UZi3l l f&'( jt-^y 
40 ^jflIi3j;O r l|X*T'-J'«! ! S<7)«t5*|ji^i-^Ho 

[HI 9] SU^^iS^lci3tt-i>l'>-v ; >'^) | l©^t 

R^ift^i-^»Ho 

[H2 0] *5©*M»ffiK*tt«**0D*W^LT* 

[12 l] ^^cd/'?jw-7.v-'7- v^<0SU©tHlS-^i-^ 
-T 5 >^^^r- ho 
[^©Si^] 

i mis 

50 3 mmmm^4)^-yh 
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JfcGMN, (b) >J K&lSB^ 0, ljj Jrt/^tfcGMN *-. 

•''** ' 's * » 

S,&p{(^+1)* +, -^ i }=0 U=l,2;-,») (7-24) 

.^=)x m (0)rgGp (7-25) 
07-11 .(a) l^it^2^<OGMNV3^$^-f.. 

(MRA; magnetic resonance angiography) (i, X S DS A <?> J: -? tc 

5tS£&l £ ffl>\* z t ta < , iki&fr- w t° > o^tiTlSfrtc s. h nmr m^nmbfrto , ' JfiL^^f 
fcHfjWfc-*-'* ^te-C* £. ttito5Me*> 2 2fc7C^#^#^ '7*o ^ ^ ^ 3 > MRA 20 , £ £ t£ 
3 ^7GJ&8£#:faM**#£>;ft£ 3 ifcTC MRA £ . * fc, * MRA fcjc 9 , iiiLjiSS&^jeM • 
'■tflBT*'*. ■ 2r5$tt, 7.1 ftBMUfcii time of flight fefc4^j*fc«*3-*i4. 

7.2.1 Time of flight 5* 

|b"*-*-^acT-**. in-flow^t^o'< Time of flight MRA t^htU 7.1.1 tttfl&LX, 



7.2. MRT>-^*^5-7-f 



IPS 



- a. 1^1— X ^ T'iSS 

in-fiow 6 JfiLSE*! fcfflJB^* ^ftT. Time of flight MRA O 

ftWtt^ib, 3D-MRAX'li, H7vlZ(a) f (b) 'C*«t«^-> , 'J''*^X»fe-|k<) 

"9>fiU*iB ri^Vwawa/^xfeftii, k.x ?, mm 

toy^^aH^S^fto^S*"^. 0 7 - 12 ^vXTte, flowvoid{c<fci>^{ST^ 

$l§IJ1-&fci6, X • «J — P • iV=?'-K«>3^»nifc l#C<7>GMNi:r inflow com- 

pensation $rlT^"CV*S. X7-f X • U — Kf^^v->-C flow compensation ^rfrv*. jo n — K(c 

M^tC'i 9, iV3— K^TfSl^SSEM^^t' iofcr^-feVK^-litSTa**^ t S (miss- 
registration ) *>. g^OS^^^f b***: £ l^^tc f±, it (SMNifc ± 5. flow compensation 
*fj^k * -2> . L U 2 ifc.GMN -C 4> , T E m-Siiz J: & 5EilHfek«-fc J: 9 , ^tS^J^Ii^S 

>itolf*BB'i>.JWni-*fcy>, Inflow compensation Tit 46, T E ^£l2£>>}a*-H!£&I - C&&. 
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7-12 3DTimeoffii^t&^'*/K*^~^>*. (a) Flash (b) Fispfe x^^fx, 'J — Y% 
flow compensation £4f o t^2>. -.*R"CH ^ ^2E^<±*^ 'J *<fl>X £ ; 
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H 7 • 13 fHMfe#-f£*>KS 
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7 MRT7Q— ttU 
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r ~~A 1 5 Th 

-^/V . j\Ar — r— 




r fit 




r— i; >— 1 
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: . i HJ" 

* 1 r— t - . 
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• 14 2 D Time of flight — Y/X 

(jlash &), X,' =- r 

t t> I Jfcflbw compensation £rff-o T vy 



. #j^-et±^^ h 7 * ''i* -a i ja<o 3 d iSiix * V > t? «fc 9 ffi^^i^oms£**iii^' 

-fk3.Jl$--&*>, fSflcM^tg^^NFHl^-e3p-MRA ^it^-CS S. 3D <75#mT ; ^ S.^65 
^K^Pfl, %;Wbfc«t S flow void § £, iz, &3&-f Z> «fc -3 iliSfflK: J: & 3'DjR 

^-taLT 3D.-MRA £fT^>fo9, 2 D !-«>Wv»x9*f X0 2D Time of flight MRA £ l<— 
( i) SafDSKtSSX 

i*r h 7^*>a >s>y : 0 7 • isMtzm-rmz dz ^7-/(b) fciifStfb^fcT*; (a>, 
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"(a) (b) (<0 



SI 7 • 15 BiiSx 7 -TlbiSC «k % Time of flight MRA <r> MM. 

7^i>3 >1t t : ]tm*nftlXmm-Wb%Z>tltb, mTX&CDTMX'WL m-t& maxi- 
mum intensity projection & £ liiS£?) minimum intensity projection i 0 , ~*i~~f l-7^-> 

bright blood t» L < ii white blood, black blood i WM 81 . 

fcliife* < »-C3R*-f-a*-*a*c0J: 7 disordered flow white 
blood jferi* flow void lz£^X sbL'gmZ < fcifcfcffFfli LtLi black blood STCJ*., «5 
^SLtoSS^-iJfiLSSt LTM-^iwWbU j&L'<«Hlj5it*. black blood jflLSE^lHHi 
■^flSi"* iv-».-5jflca«Wfik"C, JilBO;S"&<OfI;&*K:, SSFP (steady state free. precession) ..fc.- 
&^-c, mtifrhz fc, ^**B^««^lcJ:.*«*^fiT^t*i-tlc*li-*^r» 

(ii) E3E8Hb3fcA 

+3< v ^ j' 3 ^* *; : 'tigfa></ux fc 180" K^^/vx '} '"^i**. i fCiUx., 

& fc -e § 6 . w <oijmt, Nishimura fc=fco -Cj£3f£3' *L, Selective Inversion Recovery MRA 
t^hil^^. ^—^r^X^m 7 • 16 test", lBCMR'^Afc i <&*fl2R*HKi*,£'X?"7 , o 
•ffff & & Wittilllfejbni. •£ i fc J: 9 , (a) £ l^#fcg&&lt^ffi vdJtto 2 f W -Twjfli^SEjii 

1" 6 J: 7 lc+Mv» 7k 0", **#WI«OJ*-C 3 D-MRA fcl±»'L h^Tit^. 

7^^3 I : ±M<7> black blood (c^L, negative blood £-?<)gftttfe*L*# 
ft-C, 180- KfE/f^x y fc LTflpi., «»JiaE*WJliLaK: «fc hWMm.W&^j-Tn 
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: ~ : " ""W' ' — m 7-16 selective inversion recovery MRA 

I- . *»*frXlr— +>x 

J^t* £> i i i 9 , * fc |±, nunimum intensity projection <£ 9 JfiL|K4fe£3tti7 5 . tfrf^M 

©IjMXMji^K^itil<ltt-I^B^§lt^t hztizi*), xm DSA 
7.2.2 is ^ 

$> #mm*(bi * rimmmz x % mra t% i a X n-cv * . 

a. q*«MMg&-7 hi* 

Dumoulin (c J: o TJI^e 7.1.2 X'jK^fc ~7 a— i.>3— }-v-*,vx fc i SilifrX 
■tf v^-fifcffijfeftc-J: 0 M.mm*-$Ztb £ Phase Contrast MRA t^htl&&. <r ^IrJO$E : 

/ < ,=/oexp(^(Pa)-/oexp(-^<P ff )=2/osinU<5 < r) . (J0 a =rG,t>«r*) (7-26) 

f&.-rs. rt-**?*,, if^^^^.f, mas^ffidii-a. ® 7 • i7-fc/«>vx ^ * * £ 
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- tm <^*t 3 ^tiri m m x * > <?> ~> : - <r ^ * § it -c v?ft * H . 

i^^ffi^iit {ifiiTO 2 it*** ft . Time-of-Flight £ t iigtc 0 it;!g&*ifiL8Ei£fit 

-coiE l t j±, i®mc> tj^w ws*** ft . • * fc, 7. 1 .2 

-CiE^fcJ:-?^. M«ttmft-tftc Jr'&ttA.^m^^ftS^^ASGC (active sield 
gradient coil) <7*&fll* jf^— Kfe*H" ****** l- < £ft, 
b. Rephase-Dephaise >£ 

S*flt3-*-r.«*(B*L 7 -f *lfikfcfct3] < - £ «fc 0, ifci^*<#k*vft. flpH 
^^£^'ft£A&^fcK3Hil$~fX, Rephase-Dephase MRA 2: v^jflft 4 ® EiT,. J*>-fc.>k 

f(r) = (Vt, vi, K=n+2a^ (»,/=cc,y,*) 

' . . yo=(^», -l^-Ki) '' (7 • 28) 

137 r 6(a)fc^i"J: i aglS^? MyG^O?*, G„, G») <07n- Jc.V3-->v-e/wX*3JBx.ft 
fc, #?<teJUfta.A f tfeitft^Vvhtt^^Sfift. 

/l0M = -rT*&V(?) . (7-29) 

. /=j£ 0 ^~ a * ?? d* = mcdve-' 7 "* n sin (M/2)/W)- 

r^G^a*; i, u> z) - (7 * 30) 



0 7-19 Rephase-Dephase ^^—5r>X (3 
D-Flash t£). X7.^^WJ-K 

I:i»lt6 (G* G,'i±^ifi inflow 
compensation ^fc= fcftS) - 2&<D 
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/o=jnoZ/wnsihCJiM^/2)/.(^Mj/2) -,, (7-31) 
AlAjl2=nn (« = 1,2, — ) (7-32) 
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7 • 20 cancellation excitation 

~>—<r>X. (a) li'2DS* 
fr-VX. (b)''tt3Djft* 
x— $->X, <c) 
-ttoA4«*K:«-i-i (b) 
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c. cancelation excitation 

tion excitation S i (Ojjmt, m 7 • 20 (a) *c*vf J: 7 jc, ?0V ' ^VUX fc J: -3 -CJffl 

4.. (a) ^^Lfe^-^^xSrS.7^20Ci>), (c) tc^-r. (b) "Cli, l*M r<6«fc.7[o— * 
K^vux Si «fc 9 , #jfcxtr>t3li&xfc?>W<50(i-i-^&'$ ^ic*fct".i : ." 

7.2.3 Si jjt J£ . 

3 D-MRA i L < <± 2 D -svi^-X 7 -f x MRA iz «fc o t # ^ Kfc 3 D iffilff- ^ fi, 
«^^IHftia«£JiL"fc*,- (a) X ?^H«oaMfl&*asjR, (b) 7"vi i>i f ^ar' . (c) 
. X x-V J: -3 -C^i^? . (a) tt 3 ^7cH^K3^i- £ MPR (multiple planer recon- 

struction) •t^S?^ • tE**lRlOXv>f xWfB.**S'^TrtIlc^'L- : f oTfe L £a*£> 

(c) .afe«iwa-»«*^^V2-^^^pbt^'^3.>'Br«j&fl | jau -tifs^i- 
. a. ^iisiijs ' 

S 7 - 21 tc^i" «fc 7 t=, 3D B^^*iiu^®K:Ma.^f^I^{c¥#tr3fclS*^£S. 7*o 

ttfi, ^&3m-t&#?.±>uiz1$LX,- ifcoj: 7 «r**t£j: 9^*6^. .(a) ,5Wfc*>*v» JV^S 
c?/K ?4±j\>fcr>m, (b) * i 5HSoi^.v>jK^ -fe/HiE, (c).ft 1 fjt^>4£^Ji^ -fe;H&, * 
(d) ^/it^-kyHttco^fc. (b) ii MIP (maximum intensity projection) &£v>;b*i,. S/N I 
< Jfii«Siai-C * S 27 - 451 . (c) Lfc «fc 7 black blood mx-M^ &tl, minimum intensity 




■ ' 0 7 r 21 3 D-MRA : ,M1P (maximum intensity projection) CSCgfc 46 J: 9 



■•- Best Available Copy 

Mi ' •'" • • ' ' •' ' 

0 7.3 &tfc-fitS>f '/—it's? .201 . 

Ibjection&tv^ixS. (d) ^tSc^^j (b) fc^X-AW^it*^* t^htlX^ %. 
I), (c), (d)...^J5V>-c, BM14B«S-ffiv>*£fct=-J:i), ffffi:TH^*»Jt*S»o«*K: J: 4 

|?£«iW^*W£'iilflL, ^#^*f1-fca6fc|^f££ott-?> shading #13^, gjt?^[6j£^ ! 
|f|-f & depth encode &M^p surface is J: IF volume rendering £ it & 2W8 ». |i#c7) < 

^i&ma-mmiz&^x, < $r^fc#>, . tnm&>e>jz*.w&m-*x mra 

j^- ... • • 

|v:NMR £ i- £ &WL&§kfflmt, Carr £ PurceU til. ^ratt^fi^ S>, Stejskal t 
fpmner iz «fc & 'f/ux^^igS* 75 ^ £ L, ttjett*^|fc«JBfc*>:fc$ v>$tffc&> ra' • 
«fc 7 fcf y r < v> otcfe^L*:. NMR £ ± *tmM»3g0>ftill£o» 
gSci* Karger {c J: & «Br» s . *jS, ■ -««EffHW £2*1" * BM>*«* * 0 , 

^ASIiz J:£i£tfc-jiiifc>f >— >»>^B5mjS:M**«t^t$ifCv>5. &fl^fc.'iJ»tSii; 

>&tfc (Diffusion) (4, ^^0«fc-5*S^ott^^v^A*^Jgai (Brown ®f&) {CiV 

\;x!k t & . Fick <Dm-~&m m (c i o , saMHBcz) j±, c t mimae. T <r>iW¥m. 
u tLxMm$tiz. " 

>.- / = -£» gradC (7-33) 

— n frjzmmirziitf z&i&x'it, ms t iz&\f2,&m j ?m&Mmm<(r-Po) z > i±, r 0 

' <{?-7 i o)*>=2NDt * (7-34) 

&tfc^ 9 fcfi, 2fc5£o Stokes-Einstein oi|^# 9> 0 

D = kTHma (9 f*me>#i1£ft&, cJ±£-^¥@). ' (7 -35) 

if 5 n* sdWFm<offla6tfc<7> 2 o , i Bs^#ifcfe «k i/mKummmuz 

i^xmmtifhtiz. 

^-JS, USE (Perfusion: ffeMiflf, -v-f ? o-tr— ^ a 3 ^) fi^ffceo J: 7 & 5 ? ^T* 
to— mtc (=> h-v> F): »itt l^U^Aftli, 13 7 • 22 teavf i 7 fcii 



